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Use of Transgenic and Agronomic Approaches to Improve Stand 

Establishment and Survival in Winter Canola  

Shahbaz Ahmed and Michael M. Neff 

 

Expanding oilseed cultivation in the Pacific Northwest (PNW) is important not only for edible oil production for human 

consumption but also as a rotation crop with winter wheat. Both winter and spring canola are being grown in the PNW, but 

winter canola has more yield potential compared to spring canola in this region. Winter survival of canola depends on many 

factors including the planting date, seeding depth, seeding rate, stand establishment, plant stature, and cultivar genetics. In a 

recently funded project, our lab is using a combination of transgenic and agronomic approaches to study and improve the 

winter survivability of winter canola in the inland PNW. In our transgenic approach to improve stand establishment, we are 

using an allele variant, Atsob3-6, of a DNA-binding protein SOB3/AHL27, which regulates seed size and seedling development 

in Arabidopsis and Camelina sativa, both belonging to the same family as canola. In Camelina sativa, our lab developed 

transgenic plants resulted in bigger seeds (Fig. 1) and improved seedling emergence at greater planting depths (Fig. 2) (Koirala 

and Neff, 2019). We are using the same allele to make transgenic canola through tissue culture to develop plants with 

increased seed size and improved seedling emergence. Improved stand establishment via early planting results in an increase in 

plant size, however, this can favor winter kill. In contrast, late planting results in seedlings that are too small to withstand 

winter kill. Thus, optimum plant size is important in winter canola varieties for survival through harsh winter conditions. In our 

agronomic approach, we are using the plant growth regulator (PGR) gibberellin (GA) to manipulate plant development. In our 

study, commercial varieties of canola are being treated with different concentrations of GA-related PGRs. GA-biosynthesis 

inhibitors are being tested out in a dose-response manner on early-planted juvenile canola plants to delay development to 

maintain the optimum plant size before the winter onset. In contrast, experiments are also being performed with growth-

promoting GAs to increase plant size for late-planted juvenile canola plants. Our lab will also be carrying out a winter tolerance 

screen on a large collection of canola germplasm in the inland PNW region. In collaboration with the winter wheat program, we 

will be using an image-based phenotyping approach to screen germplasm based on winter survivability. A multi-year trial of this 

experiment would allow us to understand the genetics of winter tolerance, as well as identify lines with better winter survival 

to incorporate into future winter canola breeding programs. Together, these transgenic and agronomic approaches will allow 

us to develop new germplasm and agronomic practices to increase stand establishment and winter-kill tolerance, with the 

ultimate goal of increasing canola acreage in the PNW. 

Figure 1. The Atsob3-6 allele regulates hypocotyl length, seed size and seed weight when overexpressed in Camelina. Two independent Atsob3-6-OX 

transgenic Camelina lines displayed increased hypocotyl length (a) seed size (b) and seed weight (c) when compared to the wild type (Wt). n = 60 for 

hypocotyl length. n = 100 for seed area. n = 300 for seed weight, **** p < 0.0001  
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Koirala, P.S. and Neff M.M. (in review for Transgenic Research) Improving seed size and seedling emergence in transgenic 

Camelina sativa by overexpressing the Atsob3-6 gene variant. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Atsob3-6-OX confers better seedlings emergence in Camelina. Seeds of Atsob3-6-OX line and the wild type were germinated beneath 6 cm of 

lightly compacted potting mix at 25oC for seven days before measuring percent emergence (a), and total hypocotyl length within and above the soil (b). 

Seedling emergence of Atsob3-6-OX-2 and wild-type seedlings was also measured seven days after planting beneath 6 cm of dry Palouse silt loam (c). n = 

36, ****p< 0.0001. 


